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 ᳜≀⑓ཎ⣒≧⳦㢮࡟࠾࠸࡚ࠊ㏆ᖺࠊࢤࣀ࣒᝟ሗࢆ฼⏝ࡋࡓ⑓ཎᛶ㸦ຊ㸧Ⓨ⌧ᶵᵓゎᯒࡀ㐍
⾜ࡋ࡚࠸ࡿࠋᮏ◊✲࡛ࡣࠊᐟ୺≉␗ⓗẘ⣲⏕⏘ Alternaria alternata⑓ཎ⳦ࢆᑐ㇟࡜ࡋ࡚ࠊࢿ
ࢡࣟࢺࣟࣇ᳜≀⑓ཎ⳦࡟࠾ࡅࡿ⑓ཎᛶ㑇ఏᏊࢆࢤࣀ࣒᝟ሗ࡟ᇶ࡙ࡁᶵ⬟ゎᯒࡋࠊࡑࡢ⑓ཎᛶ
Ⓨ⌧ᶵᵓࢆໟᣓⓗ࡟ゎ᫂ࡍࡿࡇ࡜ࢆ┠ᣦࡋࡓࠋ⑓ཎᛶ㛵㐃㑇ఏᏊ࡜ࡋ࡚ࠊẘ⣲⏕ྜᡂ㑇ఏᏊࠊ
ࢩࢢࢼࣜࣥࢢ㛵㐃㑇ఏᏊ࠾ࡼࡧ࢚ࣆࢪ࢙ࢿࢸ࢕ࢵࢡไᚚ࡟㛵ࢃࡿࢢ࣮ࣟࣂࣝࣞࢠ࣮ࣗࣞࢱ
࣮㑇ఏᏊࢆ୺࡞ゎᯒᑐ㇟࡜ࡋࡓࠋ 
 ࢺ࣐ࢺ࢔ࣝࢱ࣮ࢼࣜ࢔ⱼᯤ⑓⳦ (A. alternata tomato pathotypeࠊⱼᯤ⑓⳦) ࡣᐟ୺≉␗ⓗ
AALẘ⣲ࢆ⏕⏘ࡋࠊ≉ᐃࡢឤཷᛶࢺ࣐ࢺရ✀࡟ࡢࡳ⑓Ẽࢆᘬࡁ㉳ࡇࡍࠋAALẘ⣲⏕ྜᡂ࡟
ࡣࠊᑡ࡞ࡃ࡜ࡶ 13㑇ఏᏊ࠿ࡽ࡞ࡿ AALẘ⣲⏕ྜᡂ㑇ఏᏊ (ALT) ࢡࣛࢫࢱ࣮ࡀ㛵୚ࡍࡿྍ
⬟ᛶࡀࠊࡇࢀࡲ࡛࡟♧၀ࡉࢀ࡚࠸ࡿࠋᮏࢡࣛࢫࢱ࣮ࡣࠊⱼᯤ⑓⳦ࡀ≉␗ⓗ࡟ಖ᭷ࡍࡿ 1 Mb 
conditionally dispensable chromosome㸦CDᰁⰍయ㸧ୖࡢ⣙ 100 kb㡿ᇦ࡟ᗙ஌ࡋ࡚࠸ࡿࠋALT
ࢡࣛࢫࢱ࣮࡟ྵࡲࢀࡿ 13㑇ఏᏊࡢ࠺ࡕࠊẘ⣲⏕⏘࡜ࡢ㛵㐃ࡀᚑ᮶୙࡛᫂࠶ࡗࡓ 2㑇ఏᏊࠊ
ALT6㸦short-chain dehydrogenase/reductase㸧࠾ࡼࡧ ALT10㸦fatty acyl-CoA synthase㸧࡟㛵ࡋ࡚ࠊ
㑇ఏᏊࢱ࣮ࢤࢵࢸ࢕ࣥࢢ࡟ࡼࡿ┠ⓗ㑇ఏᏊࣀࢵࢡ࢔࢘ࢺ㸦KO㸧ᰴࢆసฟࡋࡓࠋALT6࠾ࡼࡧ
ALT10 KOᰴࡣࠊ࡜ࡶ࡟ AALẘ⣲⏕⏘⬟࠾ࡼࡧ⑓ཎᛶࢆኻάࡋ࡚࠾ࡾࠊ୧㑇ఏᏊࡀᮏ⳦ࡢ
⑓ཎᛶ㑇ఏᏊ࡜ࡋ࡚ᶵ⬟ࡋ࡚࠸ࡿࡇ࡜ࡀド᫂ࡉࢀࡓࠋࡉࡽ࡟ࠊᮏ⳦࡟࠾ࡅࡿ⑓ཎᛶᰁⰍయ࡛
࠶ࡿ CDᰁⰍయ࡟ᗙ஌ࡍࡿ௚ࡢ⑓ཎᛶ㛵㐃㑇ఏᏊࢆ᥈⣴ࡍࡿࡓࡵࠊCDᰁⰍయࡢ᏶඲ࢩ࣮ࢡ
࢚ࣥࢫࢹ࣮ࢱࢆ฼⏝ࡋ࡚ೃ⿵㑇ఏᏊࢆ㑅ᢤࡋࡓࠋCDᰁⰍయ࡟ᗙ஌ࡍࡿ 4ࡘࡢ㌿෗ㄪ⠇ᅉᏊ
㑇ఏᏊ (TRF1-4) ࠾ࡼࡧ࢔࣋ࢼࢩࣥศゎ㓝⣲㑇ఏᏊ (AVE1) ࢆࢱ࣮ࢤࢵࢺ࡜ࡋࠊ㑇ఏᏊ KO
ᰴࢆసฟࡋ⑓ཎᛶ᳨ᐃࢆ⾜ࡗࡓࡀࠊࡑࢀࡒࢀࡢ⾲⌧ᆺ࡟᫂☜࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓࠋ 
 ୍⯡࡟ࠊẘ⣲➼ࡢ஧ḟ௦ㅰ⏘≀⏕ྜᡂ࡟ࡣࠊከᩘࡢ㑇ఏᏊ⩌࠿ࡽ࡞ࡿࢡࣛࢫࢱ࣮඲㡿ᇦࡀ
ᚲせ࡛࠶ࡾࠊࡑࡢ୍ᣓᑟධࡣᴟࡵ࡚ᅔ㞴࡛࠶ࡿࠋᮏ◊✲࡛ࡣࠊALTࢡࣛࢫࢱ࣮㑇ఏᏊ⩌ࡢࡳ
࡟ࡼࡗ࡚ࠊ㠀⑓ཎᛶ㸦⭉⏕ᛶ㸧A. alternata࡟ AALẘ⣲⏕⏘⬟࠾ࡼࡧ⑓ཎᛶࡀ㈿୚ࡉࢀ࠺ࡿ
࠿ࢆ᫂ࡽ࠿࡟ࡍࡿࡓࡵࠊࢡࣛࢫࢱ࣮㑇ఏᏊ⩌ࡢ୍ᣓᑟධࢆヨࡳࡓࠋ඲㛗⣙ 100 kb࡟ࢃࡓࡿ
ࢡࣛࢫࢱ࣮㡿ᇦࢆ 4᩿∦࡟ศ๭ࡋ࡚ࠊ㠀⑓ཎᛶ⣔⤫࡟ co-transformation࡟ࡼࡾᑟධࡋࡓࠋᑟ
ධᰴࡢᇵ㣴ࢁᾮ୰࡟ࡣࠊAALẘ⣲⏕⏘ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓࡀࠊAALẘ⣲๓㥑యࡢᏑᅾࡀぢ
ฟࡉࢀࡓࠋᮏ๓㥑యࡣ ALT10 KOᰴ࡟࠾࠸᳨࡚ฟࡉࢀࡿ௦ㅰ⏘≀࡜୍⮴ࡋ࡚࠸ࡓࠋࡉࡽ࡟ᑟ
ධ㓄ิࢆヲ⣽࡟ゎᯒࡋࡓ࡜ࡇࢁࠊALT10 ࣇࣛࣥ࢟ࣥࢢ㡿ᇦ࡟Ḟኻࡀㄆࡵࡽࢀࡓࠋࡑࡇ࡛
ALT10 ࢆᮏ⳦ᰴ࡟෌ᑟධࡋࡓ⤖ᯝࠊAAL ẘ⣲⏕⏘⬟࠾ࡼࡧ⑓ཎᛶࡀ☜ㄆࡉࢀࡓࠋ௨ୖࡢ⤖
ᯝ࠿ࡽࠊALTࢡࣛࢫࢱ࣮㑇ఏᏊ⩌ࡢࡳ࡛ࠊ㠀⑓ཎᛶ A. alternata⣔⤫ࡀ AALẘ⣲⏕⏘⬟࠾ࡼ
ࡧ⑓ཎᛶࢆ⋓ᚓ࡛ࡁࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡾࠊᮏࢡࣛࢫࢱ࣮ࡢ⑓⌮Ꮫⓗ㔜せᛶࡀ☜ㄆࡉࢀࡓࠋ 
 Gࢱࣥࣃࢡ㉁ඹᙺᆺཷᐜయ (G protein-coupled receptorࠊGPCR) ࡣ≉ᚩⓗ࡞ 7ᅇ⭷㈏㏻ᵓ
㐀ࢆᣢࡘ⭷⺮ⓑ㉁࡛࠶ࡾྛࠊ ✀ࢩࢢࢼࣝఏ㐩࡟㛵୚ࡋ࡚࠸ࡿࠋᮏ◊✲࡛ࡣⱼࠊ ᯤ⑓⳦ࢻࣛࣇ
ࢺࢤࣀ࣒᝟ሗ࠿ࡽࠊᮏ⳦࡟࠾ࡅࡿ GPCR㑇ఏᏊࡢ᥈⣴ࢆ⾜ࡗࡓ୍ࠋ ⯡࡟ࠊGPCR㑇ఏᏊࡣ⏕
≀㛫࡛┦ྠᛶࡀప࠸ࡓࡵྠᐃࡣᅔ㞴࡛࠶ࡿࡀࠊࢤࣀ࣒᝟ሗࡢά⏝࡟ࡼࡾᮏ⳦࠿ࡽึࡵ࡚ࢡࣟ
࣮ࢽࣥࢢࡉࢀࡓࠋೃ⿵㑇ఏᏊ࡟࠾࠸࡚ 7ᅇ⭷㈏㏻ᵓ㐀ࢆㄪ࡭ࡓ⤖ᯝࠊ4ࡘࡢ GPCRᵝ㑇ఏᏊ
AaGPR1-4ࡀぢฟࡉࢀࡓࠋࡑࢀࡒࢀࡢ KOᰴࢆసฟࡋࠊ⑓ཎᛶࠊAALẘ⣲⏕⏘⬟࠾ࡼࡧᙧែ
࡞࡝ྛ✀⾲⌧ᆺ࡟ཬࡰࡍᙳ㡪ࢆ᳨ᐃࡋࡓࠋࡑࡢ⤖ᯝࠊcarbon/amino acid receptor class ࡟ศ㢮
ࡉࢀࡿ AaGPR3ኚ␗య࡟࠾࠸࡚ࠊ⬊Ꮚᙧែ࡟ᕪ␗ࡀㄆࡵࡽࢀࠊ⑓ཎᛶࡢపୗࡀほᐹࡉࢀࡓࠋ
ࡇࡢ⤖ᯝࡼࡾࠊGPCR㑇ఏᏊࡀᮏ⳦ࡢᙧែᙧᡂ࠾ࡼࡧ⑓ཎᛶⓎ⌧࡟㛵୚ࡋ࡚࠸ࡿྍ⬟ᛶࡀ♧
၀ࡉࢀࡓࠋ 
 ࢚ࣆࢪ࢙ࢿࢸ࢕ࢵࢡไᚚᅉᏊ࡛࠶ࡿ LaeAࡣࠊ⳦㢮ࡢ஧ḟ௦ㅰ⏘≀⏕ྜᡂ࡟࠾ࡅࡿࢢ࣮ࣟ
ࣂࣝࣞࢠ࣮ࣗࣞࢱ࣮࡜⛠ࡉࢀࠊ」ᩘࡢ஧ḟ௦ㅰ⏘≀⏕ྜᡂ㑇ఏᏊࢡࣛࢫࢱ࣮ࡢⓎ⌧࡟㛵୚ࡋ
࡚࠸ࡿࠋ୍᪉ࠊ᳜≀⑓ཎ⳦࡟࠾ࡅࡿ LaeAࡢᶵ⬟࡟㛵ࡋ࡚ࡣ୙᫂࡞Ⅼࡀከ࠸ࠋᮏ◊✲࡛ࡣⱼ
ᯤ⑓⳦࡟ຍ࠼ࠊࣜࣥࢦᩬⅬⴠⴥ⑓⳦㸦A. alternata apple pathotype㸧࠾ࡼࡧ࢖ࢳࢦ㯮ᩬ⑓⳦㸦A. 
alternata strawberry pathotype㸧࡟࠾ࡅࡿࢤࣀ࣒᝟ሗࢆ⏝࠸࡚ࠊLaeA࣍ࣔࣟࢢࢆ local BLAST
ゎᯒ࡟ࡼࡾྠᐃࡋࠊࡑࢀࡒࢀ AtLAE1ࠊAaLAE1 ࠾ࡼࡧ AsLAE1 ࡜࿨ྡࡋࡓࠋࡑࢀࡒࢀࡢ㑇
ఏᏊ࡟㛵ࡋ࡚ KOᰴࢆసฟࡋࠊAALẘ⣲ࠊAMẘ⣲࠾ࡼࡧ AFẘ⣲⏕⏘⬟࡜⑓ཎᛶ᳨ᐃࢆ⾜
ࡗࡓࠋࡑࡢ⤖ᯝࠊLaeA ࣍ࣔࣟࢢࡀࡑࢀࡒࢀࡢᐟ୺≉␗ⓗẘ⣲⏕⏘࡜ᐟ୺᳜≀࡟ᑐࡍࡿ⑓ཎ
ᛶࢆṇ࡟ไᚚࡋ࡚࠸ࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋࡉࡽ࡟ࠊAtLAE1 KO ᰴ࡟࠾࠸࡚ࠊᇵ㣴᫬ࡢ
ࢥࣟࢽ࣮ᙧែࡀኚ໬ࡍࡿ࡜࡜ࡶ࡟ࠊ⬊Ꮚ⏕⏘ࡶⴭࡋࡃῶᑡࡋࠊLaeAࡀᮏ⳦ࡢ⾲⌧ᆺ࡟ከ᪉
㠃࡟ࢃࡓࡾᙳ㡪ࢆཬࡰࡋ࡚࠸ࡿࡇ࡜ࡀ᫂ⓑ࡜࡞ࡗࡓࠋࡲࡓࠊAtLAE1 KO ᰴ࡛ࡣࠊALT ࢡࣛ
ࢫࢱ࣮඲㡿ᇦ࡟ࢃࡓࡾ㑇ఏᏊⓎ⌧ࡀపୗࡋ࡚࠾ࡾࠊLaeA࡟ࡼࡾ≉ᐃࡢࢤࣀ࣒㡿ᇦࡀⓎ⌧ไ
ᚚࡉࢀ࡚࠸ࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋ 
 ௨ୖࡢ⤖ᯝࠊࢿࢡࣟࢺࣟࣇ᳜≀⑓ཎ⳦࡛࠶ࡿ A. alternata࡟࠾࠸࡚ࠊᶵ⬟ࢤࣀ࣑ࢡࢫゎᯒ
ࢆ㏻ࡋ࡚ࠊẘ⣲⏕ྜᡂ㑇ఏᏊࠊࢩࢢࢼࣜࣥࢢ㛵㐃㑇ఏᏊ࠾ࡼࡧࢢ࣮ࣟࣂࣝࣞࢠ࣮ࣗࣞࢱ࣮㑇
ఏᏊࡢ⑓ཎᛶⓎ⌧࡬ࡢ㛵୚ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋ 
 
 
 
